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L3: Entry 4 of 10 File: USPT Oct 10, 1995 



DOCUMENT-IDENTIFIER: US 5457787 A 

TITLE: Interface circuit for controlling data transfers 



Detailed Description Text (18) : 

The host 12 in the pre-read mode reads status register 50 in interface circuit 14 
in response to the interrupt request IRQ from HDD 10 to know the status of HDD 10 
before starting data transfer. To this end, host 12 transmits signals indicating 
read of status register 50, that is, an address of status register 50 and an 
input/output read signal -ICR over bus 16A. In response to the signals, register 
selector 40 generates a signal S5 for selecting status register 50 to cause its 
contents to be gated to bus 16B. Status register 50 contains not only the DRQ bit 
described above, but also a plurality of status bits representing the status of HDD 
10 such as a busy bit indicating that HDD 10 is busy, an error bit indicating that 
an error has occurred during the command execution, etc. 
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n 5014237 



May 1991 



Masters et al. 



395/500 



ART-UNIT: 235 

PRIMARY-EXAMINER: Harrell; Robert B. 
ATTY-AGENT-FIRM: Gamon; Owen J. 

ABSTRACT: 

An interface circuit for a peripheral device is disclosed that can accurately cope 
with any host with the same hardware whether the host is in the pre-read mode or 
the post-read mode and can send an interrupt request to the host practically 
without a waiting time if the host is in the post-read mode. The interface circuit 
generates an interrupt request (IRQ) to a host in response to a data request (DRQ) 
from a peripheral device (HDD) and drops the interrupt request if the status of the 
peripheral device is read by the host; it detects that the host operates in a post- 
read mode, and responds to the post-read mode detect signal and the status reading 
by the host in order to enable the regeneration of the interrupt request to the 
host . 

24 Claims, 6 Drawing figures 
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L6: Entry 1 of 8 



File: USPT 



Oct 28, 2003 



DOCUMENT-IDENTIFIER: US 6640312 Bl 

** See image for Certificate of Correction ** 

TITLE: System and method for handling device retry requests on a communication 
medium 



Abstract Text (1) : 

A system and method for transferring data over a communications medium. A host is 
coupled to a device through a serial bus lacking error handling capabilities, such 
as an IEEE 1394 bus. The host may control the device by sending requests accessing 
its memory registers. The host generates a first request to the device to access a 
memory address location of the device, and which includes an address and status 
information indicating whether a prior request to the memory address location 
returned successfully. The device examines the status information to determine if 
it is a retry of a prior request, and if so, determines if the prior request 
completed successfully to the memory address location by comparing the address and 
data transfer size of the first request to those of the prior request. If 
identical, then the prior request completed successfully to the memory address 
location, and the request is ignored. Otherwise, the device retries the prior 
request. If the first request is not a retry the device performs it and returns an 
acknowledgement to the host indicating successful completion. If the host does not 
receive valid acknowledgement, it retries the first request, otherwise, it 
completes a transaction associated with the first request. Then, a new transaction 
request may be received which results in a new request being generated by the host 
to access the memory address location. The host may manipulate the status 
information in the new request to indicate that the first request to the memory 
address location returned successfully. 
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ASSISTANT-EXAMINER: Bonura; Timothy M 

ATTY-AGENT-FIRM: Meyertons Hood Kivlin Kowert & Goetzel, P.C. Hood; Jeffrey C. 



A system and method for transferring data over a communications medium. A host is 
coupled to a device through a serial bus lacking error handling capabilities, such 
as an IEEE 1394 bus. The host may control the device by sending requests accessing 
its memory registers. The host generates a first request to the device to access a 
memory address location of the device, and which includes an address and status 
information indicating whether a prior request to the memory address location 
returned successfully. The device examines the status information to determine if 
it is a retry of a prior request^ and if so, determines if the prior request 
completed successfully to the memory address location by comparing the address and 
data transfer size of the first request to those of the prior request. If 
identical, then the prior request completed successfully to the memory address 
location, and the request is ignored. Otherwise, the device retries the prior 
request. If the first request is not a retry the device performs it and returns an 
acknowledgement to the host indicating successful completion. If the host does not 
receive valid acknowledgement, it retries the first request, otherwise, it 
completes a transaction associated with the first request. Then, a new transaction 
request may be received which results in a new request being generated by the host 
to access the memory address location. The host may manipulate the status 
information in the new request to indicate that the first request to the memory 
address location returned successfully. 

24 Claims, 8 Drawing figures 
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File: USPT 



Jan 22, 1985 



DOCUMENT-IDENTIFIER: US 4495564 A 

TITLE: Multi sub-channel adapter with single status/address register 
Abstract Text (1) : 

An improved adapter for a programmed control unit arranged to be operated in 
facilitating I/O operations between one or more I/O devices and a CPU through a 
channel. The improved adapter includes a local store which store has a hardware 
register dedicated to store device status and the associated address in connection 
with test I/O commands. Thus, in accordance with the method of the invention on 
receiving a status request the improved adapter responds immediately with a 
response indicating that the information is not immediately available, for example, 
a busy response. The improved adapter initiates an interrupt to the program control 
unit to obtain the requested status information, which is then stored in dedicated 
hardware registers of the local store. On the next subsequent test I/O command to 
the same address, the improved adapter responds with the status as read from the 
dedicated hardware register. In another aspect the invention provides an improved 
adapter which includes communication path means, for example hardware registers, 
passing data to and from the channel and attached devices, and a further hardware 
register of sufficient capacity to store a status word and an associated address. 
The adapter also includes a bus for transferring a status word and associated 
address from the attached control unit in response to a channel received command to 
the further hardware register and, control circuitry which is responsive to a 
subsequent status request and command associated with the associated address, for 
placing the status word from the further hardware register on the channel. The 
adapter supports both host or control unit initiated I/O status transfers, i.e. 
both synchronous and asynchronous . 
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Steele & Mattson, Computer Design, Architecture of a Universal Communications 
Processor, Nov. 1973, pp. 63-68. 

ART-UNIT: 237 

PRIMARY- EXAMINER: Chan; Eddie P. 
ATTY-AGENT-FIRM: Frisone; John B. 

ABSTRACT: 

An improved adapter for a programmed control unit arranged to be operated in 
facilitating I/O operations between one or more I/O devices and a CPU through a 
channel. The improved adapter includes a local store which store has a hardware 
register dedicated to store device status and the associated address in connection 
with test I/O commands. Thus, in accordance with the method of the invention on 
receiving a status request the improved adapter responds immediately with a 
response indicating that the information is not immediately available, for example, 
a busy response. The improved adapter initiates an interrupt to the program control 
unit to obtain the requested status information, which is then stored in dedicated 
hardware registers of the local store. On the next subsequent test I/O command to 
the same address, the improved adapter responds with the status as read from the 
dedicated hardware register. In another aspect the invention provides an improved 
adapter which includes communication path means, for example hardware registers, 
passing data to and from the channel and attached devices, and a further hardware 
register of sufficient capacity to store a status word and an associated address. 
The adapter also includes a bus for transferring a status word and associated 
address from the attached control unit in response to a channel received command to 
the further hardware register and, control circuitry which is responsive to a 
subsequent status request and command associated with the associated address, for 
placing the status word from the further hardware register on the channel. The 
adapter supports both host or control unit initiated I/O status transfers, i.e. 
both synchronous and asynchronous . 

10 Claims, 5 Drawing figures 
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Detailed Description Text - DETX (3) : 

When the first byte of the data has been transferred from a data source 8 
(for eKample, data channel or storage) to the l/O controller 4, the latter 
asserts a DMA request signal that is received by the DMA controller 2. In some 
applications, separate DMA channels are provided for transferring status 
information and input data. In particular, input data may be accompanied with 
a data descriptor that indicates the status of the data related events. For 
example, such a descriptor may be used to report parity and/or system errors. 
Also, it may describe what to do with the accompanied data or request a 
specific procedure to be used for handling the accompanied data. In this case, 
as shown in FIG. 1, the DMA controller 2 is supplied with separate DMA requests 
for transferring status information (STATUS DMA REQ) and for transferring input 
data (INP DMA REQ) . In response to any one of the DMA requests, the DMA 
controller 2 asserts a hold request signal (HOLD) to seize address, data and 
control buses from a central processing unit (CPU) 10. When the CPU 10 
completes the current cycle, it asserts HLDA to inform the DMA controller 2 
that its request is granted. The DMA controller 2 responds by sending DMA 
acknowledge for status information and input data (STATUS DMA ACK and INP DMA 
ACK, respectively) to the I/O controller 4. The I/O controller gates the 
status information and input data to a data bus 12 to the DRAM memory 6 and 
drops the DMA requests. 
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Brief Summary Text - BSTX (4) : 

FIG. 1 is a block diagram showing an example of a conventional prior art 
arrangement of an electronic data transfer apparatus. In FIG. 1, numeral 1 
denotes a main device , such as a CRT device^ and numeral 2 denotes an 
input/ out put requesting device^ such as an input/ output controller. The main 
device 1 and the input /out put requesting device are connected to each other 
through a data bus 3. The data bus 3 includes an input request signal line 3A 
for transmitting a data input request from the input /out put requesting device 2 
to the main device, an output request signal line 3B for transmitting a data 
output request, a status request signal line 3C for requesting status 
information, such as "busy" or "ready", from the main device 1, and data signal 
lines 3D for transmitting data betvjeen the two devices . The main device 1 may 
also contain a status signal generator (not shovm) for indicating the actual 
status information to an external device. 
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L9: Entry 9 of 21 



File: USPT 



Sep 29, 1998 



DOCUMENT- IDENTIFIER: US 5815082 A 

TITLE: Local communication bus system and apparatuses for use in such a system 



Brief Summary Text (2) : 

The invention relates to a local communication bus system comprising a serial 
control bus connecting a plurality of apparatuses addressable via the bus as 
devices, each device including at least one functional element addressable via the 
bus as a subdevice, the subdevices in the system including a control subdevice and 
a further subdevice, the control subdevice including means for generating a 
subdevice status request message addressed to the further subdevice in the system, 
while the further subdevice includes means responsive to the subdevice status 
request message for returning a subdevice status message to the control subdevice. 



1. A local communication bus system comprising a serial control bus coupled to a 
plurality of devices, each device comprising a control subdevice and a further 
subdevice, each device, control subdevice and further subdevice being addressable 
using said serial control bus, wherein said control subdevice comprises means for 
generating a first status request message addressed to said further subdevice, and 
wherein said further subdevice comprises: 

a) means responsive to said first status request message for generating a first 
further subdevice status message to said control subdevice; and 

b) means responsive to a change in status in said further subdevice for generating 
an updated further subdevice status message to said control subdevice without 
receiving an additional status request message from said control subdevice, if and 
only if said further subdevice has previously received said first status request 
message. 
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"Target ted MCU Design For Control Networks", by S. Heath, Electronic Product 
Design, vol. 12, No. 7, Jul. 1991. 

ART-UNIT: 272 

PRIMARY-EXAMINER: Ton; Dang 
ATTY-AGENT-FIRM: Wieghaus; Brian J. 



ABSTRACT : 



A number of domestic audio/video apparatuses (10-14) are connected to a serial 
control bus (D2B, 16) . Each apparatus is addressable via the bus as a device and 
contains functional elements addressable on subdevices. One apparatus (14) includes 
an on-screen display subdevice (41) and a first control subdevice (24). Subdevice 
status messages are defined whereby a control subdevice can ask to be informed of 
the status of a further subdevice (e.g. 26), and in particular to be informed 
automatically of any change in status without the need for continuous polling of 
subdevices. The subdevice status messages can be used to obtain early confirmation 
of a signal path being established through the system. 



29 Claims, 3 Drawing figures 
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OTHER PUBLICATIONS 

"Targetted MCU Design For Control Networks", by S. Heath, Electronic Product 
Design, vol. 12, No. 7, Jul. 1991. 

ART-UNIT: 272 

PRIMARY-EXAMINER: Ton; Dang 
ATTY-AGENT-FIRM: Wieghaus; Brian J. 

ABSTRACT : 

A number of domestic audio/video apparatuses (10-14) are connected to a serial 
control bus (D2B, 16) . Each apparatus is addressable via the bus as a device and 
contains functional elements addressable on subdevices. One apparatus (14) includes 
an on-screen display subdevice (41) and a first control subdevice (24) . Subdevice 
status messages are defined whereby a control subdevice can ask to be informed of 
the status of a further subdevice (e.g. 26), and in particular to be informed 
automatically of any change in status without the need for continuous polling of 
subdevices. The subdevice status messages can be used to obtain early confirmation 
of a signal path being established through the system. 
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L9: Entry 12 of 21 File: USPT Aug 8, 1989 



DOCUMENT-IDENTIFIER: US 4855730 A 

TITLE: Component audio/video system with timed control of plural peripheral devices 



Brief Summary Text (8) : 

It has been recognized that a large number of audio/video and audio-only devices 
may be combined in a unified home entertainment system by providing a central 
control unit coupled via a digital data bus to individual device of the system. An 
example of such a system is described in B. W. Beyers, Jr. in U.S. Pat. No. 
4,581,645 entitled DISTRIBUTED SWITCHED COMPONENT AUDIO/VIDEO SYSTEM. Other 
examples include U.S. Pat. No. 4,337,480 of Bourassin et al . entitled DYNAMIC 
AUDIO-VIDEO INTERCONNECTION SYSTEM and U.S. Pat. No. 4,488,179 of Kruger et al. 
entitled TELEVISION VIEWING CENTER SYSTEM. R. A. Pitsch describes a bus-oriented 
system in an article entitled "Dimensia: The Next Dimension of Sight and Sound" 
published in RCA Engineer, July/August edition, 1985, at pp. 66-70. In the 
described system the control bus provides two-way communication between a central 
controller and a plurality of individual device controllers. By this feature a user 
may transmit a status request and receive a response (displayed on the screen of 
his TV receiver) that gives the status (e.g., play, pause, etc.) of any selected 
device in his system. The user may also transmit commands via the two-way data bus 
to select and control the "status" or operating mode of individual audio and video 
peripheral devices connected to the bus. 
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ART-UNIT: 264 

PRIMARY-EXAMINER: Yusko; Donald J. 

ASSISTANT-EX7VMINER: Holloway III; Edwin C. 

ATTY-AGENT-FIRM: Rasmussen; Paul J. Coalter; Richard G. Emanuel; Peter M. 
ABSTRACT: 

A component audio/video system includes a system controller having an input /output 
port adapted for connection via a bidirectional data bus to a plurality of 
peripheral audio/video devices. At times determined by a system master clock the 
controller transmits, via the bidirectional bus, user programmed sequences of 
commands at user specified times to user selected peripheral devices for 
controlling the operating modes thereof. After transmission of a command of a 
sequence, the controller monitors the bus to detect a received return status 
message from the selected device and in response to the received message 
selectively (1) re-transmits the last command, (2) interrupts the transmission and 
(3) transmits a further command in the sequence whereby a number of individual 
devices may be controlled by a single master clock and the possiblility of conflict 
between a currently transmitted command and a current device operating mode is 
minimized. 

4 Claims, 2 Drawing figures 
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port adapted for connection via a bidirectional data bus to a plurality of 
peripheral audio/video devices. At times determined by a system master clock the 
controller transmits, via the bidirectional bus, user programmed sequences of 
commands at user specified times to user selected peripheral devices for 
controlling the operating modes thereof. After transmission of a command of a 
sequence, the controller monitors the bus to detect a received return status 
message from the selected device and in response to the received message 
selectively (1) re-transmits the last command, (2) interrupts the transmission and 
(3) transmits a further command in the sequence whereby a number of individual 
devices may be controlled by a single master clock and the possiblility of conflict 
between a currently transmitted command and a current device operating mode is 
minimized. 
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DOCUMENT-IDENTIFIER: US 6753928 Bl 

TITLE: Method and apparatus for providing feedback during programming of a 
television apparatus 



Detailed Description Text (6) : 

The television receiver 12 shown in FIG. 1 also includes a main microprocessor (uP) 
36 for controlling components of the television receiver such as tuners 32, 33, 
picture-in-picture processing unit 38 and video signal processor 40. As used 
herein, the term "microprocessor" represents various devices including, but not 
limited to, microprocessors, microcomputers, microcontrollers and controllers. 
Microprocessor (uP) 36 controls the system by sending and receiving both commands 
and data via serial data bus I2C_BUS that utilizes the well-known I. sup. 2 C serial 
data bus protocol. More specifically, central processing unit (CPU) 42 within uP 36 
executes control programs contained within memory, such as EEPROM 4 4 shown in FIG. 
1, in response to commands provided by a user, e.g., via IR remote control 28 and 
IR receiver 4 6. For example, activation of a "CHANNEL UP" feature on the remote 
control 28 causes CPU 4 2 to send a "change channel" command along with channel data 
to tuner 32 via I2C BUS serial data bus. Consequently, tuner 32 tunes the next 
channel in the channel scan list. Another example of a control program stored in 
EEPROM 44 is software for implementing the operations shown in FIG. 2, to be 
described in greater detail hereinafter. 
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Ll: Entry 41 of 201 



File: USPT 



Nov 2b, 2003 



DOCUMENT-IDENTIFIER: US 6653863 Bl 

TITLE: Method and apparatus for improving bus capacity 



Brief Summary Text (4 ) : 

Tl^© I2C bus was developed in the early 1980 's to provide an easy way to connect a 
computer processor unit (CPU) to other peripheral semiconductor devices located in 
a television set. 



Brief Summary Text (6) : 

Furthermore, a large number of control lines imply that a system is more 
susceptible to disturbances by Electromagnetic Compatibility (EMC) and 
Electrostatic Discharge (ESD) . The research done by Philips Labs in Eindhoven (The 
Netherlands) resulted in a two-wire communication bus called the I2C bus . I2C is an 
acronym for Inter-IC bus. The I2C bus' name literally explains its purpose: to 
provide a communication link between integrated circuits. 



Brief Summary Text (7) : 

Today, the extent of this I2C bus goes much further than audio and video equipment. 

The I2C bus is generally accepted in the electronics industry. Offspring of the I2C 
bus, such as D2B bus and ACCESS bus, have found their ways into computer 
peripherals like keyboards, mice, printers, monitors, etc. The I2C bus and similar 
arrangements have been adopted by several leading chip manufacturers such as Xicor, 
SGS-Thomson, Siemens, Intel, TI, Maxim, Atmel, and Analog Devices. 

Brief Summary Text (8) : 

I2C bus physically comprises two active bus signal lines, conductors or wires 
and a ground connection. Both of the active wires, having acronyms of SDA and SCL, 
are bidirectional, where SDA is the serial data line and SCL is the serial clock 
line. This means that these lines can be driven either by the semiconductor device 
or an external device. To avoid damage to the semiconductor device; i.e., commonly 
known as "the fried chip" effect, these bus signal lines typically use open- 
collector or open-drain (depending on the technology) outputs. 

Brief Summary Text (9) : 

The I2C bus (and similar arrangements) interface is constructed around an input 
buffer and an open-drain or open-collector transistor. When nothing is happening on 
the bus, the bus lines are in a logic HIGH state or Asserted state. To put 
information on the bus, a semiconductor device drives its output transistor, thus 
pulling the bus to a LOW or negated level. Typically an external PULL UP resistor 
is then utilized to pull the bus lines back to a logic HIGH state when released by 
the semiconductor device. When the bus is IDLE (no activity) both lines are at a 
logic HIGH state. These pull up resistors in the devices are often actually small 
current sources or may even be nonexistent. 

Brief Summary Text (11) : 

However, the open collector technique has a drawback too. If you have a long bus, 
it will have a serious effect on the speed of the circuit. Long lines present a 
capacitive load on the output. Since the pull up resistor is passive, the circuit 
response time (RC time constant) will be reflected onto the shapes of the signals. 
The higher the RC time constant for a circuit, the slower the response for the 
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circuit. This is due to the effect that it influences the "sharpness" of the edges 
of the shapes of the signals for the I2C bus . At a certain point, the logic 
circuits of a semiconductor die will not be able to distinguish clearly between a • 
logic state 1 and a logic state 0. 

Detailed Description Text (4 ) : 

FIG. 1 is a block diagram illustrating a two-wire serial bus 60 (hereinafter 
referred to as "TWS bus 60") coupling a plurality of devices, in accordance with an 
embodiment of the present invention. In this figure, the TWS bus 60 couples a 
computer 70, a scanner 72, a CD recorder 73, a monitor 74, a keyboard 75, and a 
printer 76. This is illustrative only. In one embodiment of the present invention, 
the TWS bus 60 comprises a Titan bus sold by the Hewlett-Packard Company, Palo 
Alto, Calif., that utilizes the I2C bus protocol, but varies slightly from such bus 
in its electrical specifications. Other serial buses are also within the scope of 
this invention. 
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Jul 22, 2003 



DOCUMENT-IDENTIFIER: US 6597197 Bl 

** See image for Certificate of Correction ** 

TITLE: I2C repeater with voltage translation 

Abstract Text (1) : 

A bus repeater with voltage conversion and multiplexing circuits for use between 
devices with incompatible voltage levels communicating over inter-integrated 
circuit ( I2C) buses . Bi-directional data and clock lines are passed through the 
circuit from one bus to the other, blocked so they are not passed on, or modified 
before being passed on, depending on the current transaction. The repeater is 
placed between two separate I2C buses and communicates between the two buses. 
Separating the two buses in this manner permits each bus to operate at a different 
voltage. Multiplexing is achieved by including logic in the repeater to recognize a 
first address associated with the repeater received from the first bus, and pass 
subsequent addresses and their associated messages through to the second bus to be 
decoded and processed by the devices on that bus. When the first address is not 
associated with the repeater, subsequent addresses and their associated messages 
are ignored and not passed through. To accommodate the slow-slave requirements of 
an I2C bus, the duration of signals on the clock line may be modified. 

Brief Summary Text (7 ) : 

Bus 18 is typically an inter-integrated circuit bus, frequently referred to as an 
I. sup. 2 C or I2C bus . This is a well-known two-line serial bus with a bi- 
directional serial data line and a bi-directional clock line. I2C protocol follows 
a master-slave format, with the master device initiating a transaction and 
specifying the address of the designated slave device, and the designated slave 
device responding to it. I2C protocol is fairly simple, with a five-part format: 1) 
A start bit to initiate a transaction, 2) an address byte, with seven bits denoting 
the address and the eighth bit denoting a read or write command, 3) data bytes, 4) 
an acknowledge bit following each 8-bit address or data byte, and 5) a stop bit to 
terminate the transaction. During the transmission of address and data bits, the 
data line may change only while the clock line is low. If the data line changes 
while the clock line is high, this signifies one of two commands: 1) a falling data 
signal from the master is a START command, and 2) a rising data signal from the 
master is a STOP command. An ACKNOWLEDGE response from the slave is indicated 
during an acknowledge bit when the slave pulls the data line low while the clock 
line is low, and keeps the data line low while the clock line is high. Failure of 
the slave to pull the data line low during the acknowledge bit is a non- 
acknowledgment condition and the master will abort the transfer with a stop bit. 
I2C protocol also allows a slow slave device to make the clock line wait for it. 
When a responding slave device sees the clock line pulled low, it can also drive 
the clock line low until it is ready to receive the next clock pulse. This period 
will normally be less than the period in which the master is driving the clock low 
(i.e., 4.7 microseconds minimum), and will therefore have no effect. But in the 
event the slave keeps the line low for longer than this period, the clock line will 
remain low even after the master device ceases driving it low. When this happens, 
the master device recognizes this condition as a delay by a slow slave, and delays 
the start of the next clock cycle until the slave releases the clock line, allowing 
it to go high. 
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Brief Summary Text (8) : 

Memory components such as SDRAMs 16 are typically designed to interface the I2C bus 
with 3.3 volt logic. However, many system devices now incorporate logic circuits 
using 1.8 volt logic levels, and can suffer damage if exposed to voltages in excess 
of about 2.2 volts. Thus, connecting these 1.8 volt system devices directly to a 
standard 3.3 volt SDRAM through an I2C bus can result in damage to the system 
device's interface circuitry. 

Detailed Description Text (2) : 

FIG. 2 shows a system 2 of the present invention. System component 10 initiates 
communications with multiple memory data components (MDC) 12 over bus 14. System 
component 10 may have various forms. For instance, it might be an integrated 
circuit dedicated to the functions described herein, or it might be a processor 
which also performs many other functions. Each MDC 12 can communicate over its 
respective bus 18 with any device 16 connected to that bus, such as synchronous 
dynamic random access memories (SDRAM) . In one embodiment, bus 18 and SDRAMs 16 can 
be the same devices shown in the prior art of FIG. 1. The voltage used on bus 14 
should be chosen for compatibility with system component 10, such as 1.8 volts. The 
voltage used on bus 18 should be chosen for compatibility with memory components 
16, such as 3.3 volts. FIG. 2 shows four NDCs 12, with eight SDRAMs 16 per MDC, 
although other quantities can also be used. Buses 14 and 18 can both be I2C buses . 
In one embodiment, each MDC 12 can perform several functions, including 1) voltage 
translation between bus 14 and bus 18, 2) multiplexing of address data between bus 
14 and bus 18, and 3) manipulation of the clock line between bus 14 and bus 18 to 
accommodate slow slave devices. Each MDC can function as a repeater by receiving 
logic signals on one bus and duplicating those logic signals on the other bus, even 
if each bus operates at a different voltage level. Each MDC has a data circuit 30 
for processing the data signals, a clock circuit 60 for processing the clock 
signals, and a control circuit 90 for providing overall control of the MDC. In the 
embodiment shown in FIG. 2, each MDC is identical except for its bus address on bus 
14. 

Detailed Description Text (3) : 

FIG. 3 shows a circuit 30 for processing data signals SDA for an I2C bus, while 
FIG. 5 shows a circuit 60 for processing clock signals SCL for an I2C bus . Bus 14 
contains a bidirectional data line 13 and a bidirectional clock line 17. Bus 18 
contains a bidirectional data line 15 and a bidirectional clock line 19. 

Detailed Description Text (13): 

In a preferred embodiment, clock control circuit 70 includes a state machine. FIG. 
6 shows a state diagram of its operation. The action labels in FIG. 6 show logic 
conditions rather than voltages, and follow the inverse logic convention previously 
described (i.e., ' Drive3 . 3V=1 ^ means line 19 to the 3.3 volt slave device is driven 
low, which is a logic 1) . The state machine initially loops at step 600 in an idle 
condition. When an input from a master device (shown as SCLl . 8V from system 
component 10) goes low, the state machine goes to step 610 by driving both line 17 
and line 19 low. This has no effect on line 17, which is already low, but initiates 
a low signal to the slave device on line 19, thus passing the low clock signal from 
master to slave. Following the I2C protocol, the affected slave device can, if so 
configured, respond to this by also driving line 19 low until it is ready to 
receive the next clock signal. At this point, the operation of the state machine is 
not affected by the slave's response, so the state diagram does not indicate this 
condition. At step 610, a time-out counter is loaded and the state machine advances 
to step 620, where it waits for the counter to time out. The counter should be set 
to time out in no more than the period of time the clock line will be held low by 
the master, which is a minimum of 4.7 microseconds under the I2C standards. In one 
embodiment, the I2C bus clock runs at 100 KHz with a 50% duty cycle, holding the 
clock line low for 5 microseconds. When the counter times out, the state machine 
advances to step 630 by releasing line 19 to the slave, allowing line 19 to go high 
(logic 0) . What happens at step 630 depends on what the slave device is doing. If 
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the slave device has completed its internal processing and released the line 
(stopped driving it low), then line 19 will be high and the state machine will 
release line 17 to the master. In most cases, the master will continue to hold line 
17 low another 0.3 micro-seconds until it completes the 5 micro-second low period 
of the clock signal (assuming the above 100 KHz clock) . The state machine then 
advances to step 600 to restart the process. However, if the slave device has not 
completed its internal processing, it indicates a slow-slave condition by 
continuing to hold line 19 low. In this case, the state machine will continue to 
hold line 17 low to the master until the slave releases line 19. When the master 
device releases clock line 17 but sees it is still being held low, the master 
recognizes this as the slow-slave condition, and delays further clocked operations 
until it sees clock line 17 go high, indicating the slave has completed its 
processing. In this manner, the state machine can pass a normal clock signal from 
master to slave, and can also pass a slow-slave signal from slave to master. 
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L8: Entry 300 of 305 



File: USPT 



Aug 8, 1978 



DOCUMENT-IDENTIFIER: US 4106091 A 

TITLE: Interrupt status indication logic for polled interrupt digital system 

Detailed Description Text (24): 

Referring to FIG. A, digital system 170 includes a microprocessor chip 172, an 
interface adaptor circuit which advantageously is an asynchronous communications 
interface adaptor chip 10 as described above, and two additional interface adaptors 
10' and 10" all coupled to bidirectional data bus 14. ACIA chip 10 is coupled to a 
peripheral device 210, which could be a modem, by transmitter data conductor 108, 
receiver data conductor 122, and DCD conductor 92. IRQ interrupt output conductor 
118 is connected to a common interrupt conductor 118' connected to microprocessor 
unit 172 and to interrupt output conductors of interface adaptors 10, 10', and 10" 
each of which is normally coupled to other peripheral devices (not shown) . ACIA 
chip 10 includes interrupt logic 50 which includes a combination of logic gates 
182, 186, 194, and 196. The inputs to this combinational logic gate are conductors 
188, 190 and 192, which are outputs of interrupt source circuits 178, 176, and 174, 
respectively. The other inputs to the combinational logic gate are interrupt enable 
inputs coupled to control circuitry in FIG. 1. The combinational logical gate is 
essentially an OR type gate which provides a signal at its output indicating 
whether any of the interrupt sources 178, 176, or 174 are in an "active" state, 
that is whether any of them are indicating an interrupt condition, and whether 
their respective interrupt enable is in an "active" condition. If so, an interrupt 
signal is sent out via IRQ conductor 118 and is detected by microprocessor 172. The 
interrupt indication signal also is conducted by conductor 200 to an input of gate 
202, which is bit 7 of the status register 34, and (upon application of a proper 
^^^^ status signal at node 204, which is coupled to the other input of gate 202) is 
transferred to the bidirectional data bus in a preferred embodiment of the 
invention. If the microprocessor 172 fetches a status word, the state of conductor 
200 in interrupt logic circuit 750 may be communicated via buffer circuit 208 of 
buffer section 12 to data bus 14 and thus to microprocessor 172 for further data 
processing operations thereon. 
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Ll: Entry 4 of 5 File: USPT May 20, 1997 



DOCUMENT-IDENTIFIER: US 5631850 A 

TITLE: Audio visual equipment with a digital bus system and method for initializing 
and confirming connection 

Detailed Description Text (36) : 

The D2B protocol communications processing microcomputer 109 having RAMS and ROMS 
and the like internally constructed for its own exclusive use (hereinafter referred 
to as the D2B communications processing microcomputer) is connected to the picture 
display IC 114 and the switcher 118 via the internal bus 120 derived from the I2C 
bus (i.e. the so called Domestic Digital Bus). It is also serially connected for 
the sending and receiving of commands to other equipment such as the first VCR 30, 
the second VCR 40 and the laser disc player 50 via the D2B communications 
processing IC 110 and the D2B control line 121. 

Detailed Description Text (122) : 

FIG. 27 is a block diagram showing the internal process structure for the D2B 
microcomputer 109 in FIG. 3, FIG. 28 is a block diagram showing the breakdown of 
the D2B module and FIG. 29 is a flowchart showing the process for the D2B 
microcomputer 109. In FIG. 29, when the power is turned on (step S371), the 
microcomputer 109 initializes the CPU (step S372) . The D2BW0RK, which is a register 
in which initialization set up information related to the D2B processes is stored, 
is then initialized (step S373) and peripheral ICs such as the picture display IC 
114 and the D2B communications processing IC 110 are also initialized (step S374). 
The bus protocol process for the I2C bus belonging to the internal bus is then 
initialized (step S375)and the address initialization is then carried out (step 
S376) . This then completes the initialization of the D2B microcomputer 109. 



h e b b eg b cc e 



jtAb i Browser- La: (i) « and protocol 




m 



US-PAT-NO: 

DOCUMENT-IDENTIFIER : 
TITLE: 



4855730 

US 4855730 A 

Component audio/video system with timed control of 
plural peripheral devices 



KWIC 



US Patent No. 
4855730 



PN (1) 



Detailed Description Text - DETX (5) : 

In operation of the portion of the system described thus far^ the user sends 
device selection and operating mode control command information to system 
controller 60 by depressing keys on remote control unit 68 which, in turn, 
transmits the commands to a selected peripheral audio/video device (12-24).. 
The " slave '' or remote control processors 80-92 acknowledge receipt of messages 
from the " master " system controller by transmitting a status message back to 
the master system controller 60 via the bi-directional data bus 32. R. A. 
Pitsch in the aforementioned article describes a suitable bus communication 
protocol . The status information returned via bus 32 may be displayed on the 
screen of TV receiver 10 for informing the user of the current operating modes 
of the selected peripheral device. 
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ABSTRACT : 



A two-wire serial bus allows bus mastering by any device on the bus utilizing bus 
pull-ups. In systems with long bus lengths or large numbers of devices, rise times 
suffer unless accelerated. An operational amplifier (Op Amp) controlled current 
source is utilized to provide pull-up current for bus lines. The Op Amp provides 
precise control of the current value and the slew rate required to meet stringent 
demands of the two-^wire serial bus. A voltage divider sets the input voltage to the 
Op Amp, and a transistor gates the Op Amp current to the bus until it saturates. 

24 Claims, 4 Drawing figures 
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